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LETTERS TO THE EDITOR
Anatomy Versus Physiology in the Prognosis
of Coronary Artery Disease
The pejorative approach of Marcus et al. (I) to the coronary ar-
teriographic standard for evaluating noninvasive tests of coronary
artery disease misinterprets its clinical usefulness.
Although it is well known that the physiologic impact (that is,
ischemia) of an anatomic lesion can only be inferred from angio-
graphic estimates of lesion severity, this is tangential to and does
not denigrate the usefulness of angiography as a standard for the
presence and severity of clinically significant coronary artery dis-
ease. Long-term prognosis in coronary artery disease depends upon
the anatomic integrity of the coronary artery wall; clinically im-
portant events (myocardial infarction, death) follow loss of that
integrity (plaque collapse, rupture or hemorrhage leading to throm-
bosis and occlusion). Because artery wall integrity is undermined
by focal atherosclerosis, it is not surprising that angiographic vari-
ables should have some power in predicting long-term prognosis.
Nevertheless, it is not this histologic argument that gives coronary
angiography its predictive power; rather, it is the number of large
scale clinical studies that have determined the statistical relevance
of angiographic coronary disease (2-10). It tells us, as clinicians,
what we want to know about the likely fate of our patients: Will
infarction develop? Will they die?
Abnormal physiology (provocable ischemia or altered coronary
flow reserve [II]) describes only the moment to moment oxygen
supply/demand ratio, Although this may be hypothetically ex-
tended to the production of clinically significant arrhythmia and
even to myocyte attrition and eventual left ventricular dysfunction,
the actual clinical predictive power of these physiologic approaches
remain to be proved.
Coronary arteriography today remains the standard for esti-
mating the presence and severity of coronary artery disease despite
its currently unresolved technologic flaws.
The value of the work of Hodgson (12) and Vogel (13) and
their colleagues at Ann Arbor has been the synergism of adding
physiology to anatomy in the catheterization laboratory. We fully
agree with Marcus that "there is a great need to develop ...
noninvasive approaches to the diagnosis of physiologically sig-
nificant coronary obstruction (I)," and we optimistically await
prospective data confirming that standards other than coronary
arteriography have better prognostic value or are as useful in im-
portant clinical decision making,
MICHAEL SANDERS, MD, FACC
JOHN B, KOSTIS, MD, FACC
UMDNJ, Robert Wood Johnson Medical School
One Robert Wood Johnson Place, eN /9
New Brunswick, New Jersey 08903-00/9
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Reply
Sanders and Kostis call attention to the fact that, even with visual
interpretation of the coronary angiogram, the data obtained provide
valuable prognostic information relative to patient care. Sanders
and Kostis also note that the prognostic value of a physiologic
assessment of coronary lesion is currently unknown,
Although we agree with both of these points, we are reasonably
certain that in a short time it will be evident that a more sophis-
ticated analysis of the coronary angiogram will yield far more
powerful prognostic information than what can be obtained by
simple visual analysis, Furthermore, physiologic evaluation will
be very helpful in predicting prognosis and in timing therapeutic
interventions such as angioplasty. Some data have already been
accumulated to support these predictions.
Before doing so, let me reiterate that visual analysis of the
coronary arteriogram is very crude. Inter- and intraobserver var-
iability is enormous (I), diffuse atherosclerosis is frequently ig-
nored (2), absolute dimensions and length of the lesion are usually
not considered (3) and correlations with the physiologic signifi-
cance of the lesion versus percent stenosis estimates are extraor-
dinarily poor (4,5). Sophisticated investigators in the field no longer
rely on visual interpretation of coronary angiograms to do carefully
designed research studies, Practicing cardiologists will utilize these
sophisticated approaches when these approaches become more
practical.
Several studies suggest that sophisticated analysis of coronary
angiograms has considerable prognostic value. First, the coronary
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lesion associated with unstable angina or acute myocardial infarc-
tion has specific anatomic characteristics that can be elucidated
only by quantitativecoronary angiography. These include luminal
cross-sectional area < I mrrr' and a high degree of irregularity of
the lesion (6,7). This observation has been supported by recent
studies with angioscopy in patients with unstable angina (8) and
detailed pathologic studies (9).
Second, lesions likely to reocclude early after thrombolytic
therapy for acute myocardial infarction have a specific character-
istic that is best elucidated by quantitative coronary angiography
(that is, lesion cross-sectional area <0.35 mrrr') (10).
Third, lesions with severely decreased flow reserve have a
cross-sectional area < I to 2 rnrrr' and are likely to be associated
with clear-cut reversibleperfusiondefects on thallium scintigrams
(II). Other studies indicate that patients with reversible perfusion
defects on thallium scintigrams have a 12-fold increase in the
frequency of coronary events versus those patients with negative
scans (12) irrespective of angiographic findings.
Althoughlong-termfollow-up studies relativeto the prognostic
value of quantitative coronary angiography and the direct mea-
surement of coronary flow reserve in individual coronary lesions
are unavailable, to doubt the value of these new approaches is an
ultraconservative view.
The visual analysis of the coronary angiogram has major flaws
that it is hopedwill be helpedbyquantitativecoronaryangiography
and direct assessment of flow reserve. Work in this area should
be strongly supported. Althoughsubjectiveevaluationof coronary
angiograms may correlate with prognosis in large groups of pa-
tients, it is likely that sophisticated analysis may provide an ap-
proach to accurate predictionof prognosis in an individual patient.
This is greatly needed in clinical practice.
MELVIN L. MARCUS, MD, FACC
PETER T. KIRCHNER, MD
University Of Iowa
Iowa City, Iowa 52242
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Conduction System in Sudden Death
In their article on sudden death in young adults (I), Bharati and
Lev stress that a complete examination of the heart's conduction
system is rarely done, Having long been personally engaged in
this very type of examination, I invite the authors, as well as their
readers, to consult recent data available in the American literature
(2-5). They will realize, for instance, that the "mild Ebstein
malformation," pointed out and illustrated in Case 3, is just what
I described (for the first time) a couple of years ago (3,5) in the
setting of sudden cardiac death.
My Latin ancestors said it: "unicuique suum"!
LlNO ROSSI, MD
Via Annunciata 23/4
20121 Milan, Italy
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Reply
I want to thank Rossi for bringing to our attention his excellent
work on suddendeath. In our paper we made no attempt to review
the work that has been done in this field, which we still believe
is scant. Sudden unexpected death in young people is not a rare
occurrence,Despitethis, the conductionsystemis notoften studied
in this entity. We look forward to seeing more work by Rossi and
his colleagues on sudden unexpected death in young people.
Sic transit gloria mundi!
SAROJA BHARATI, MD
Department of Pathology
Deborah Heart and Lung Center
Browns Mills, New Jersey 08015
Percutaneous Balloon Dilation of
Rheumatic Mitral Stenosis by the
Transarterial Approach
Mitral valvuloplasty has been used as an alternative to surgical
mitralcommissurotomy and the results published by McKayet al.
(I) are very encouraging. In addition to the editorial comments
by Beekman (2), a new technical aspect should be reported. Since
September 1986 we have performedballoon valvuloplasty in nine
